Key indicators: single-crystal X-ray study; T = 173 K; mean (Mn-O) = 0.003 Å; R factor = 0.025; wR factor = 0.075; data-to-parameter ratio = 13.1.
Related literature
For background to transition metal phosphates, see: Cheetham et al. (1999) ; Mao et al. (2000) ; Mi et al. (2000) ; Sun et al. (2012) ; Escobal et al. (1999) . For isotypic structures, see: Ben Taher et al. (2001) for CdBa 2 (HPO 4 ) 2 (H 2 PO 4 ) 2 ; Ben Tahar et al. (1999) and Toumi et al. (1997) for CaBa 2 (HPO 4 ) 2 (H 2 PO 4 ) 2 . For the bond-valence method, see: Brown (2002) . For ionic radii, see: Shannon (1976) . 
Data collection
Bruker SMART CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2001) T min = 0.257, T max = 0.587 3807 measured reflections 1515 independent reflections 1491 reflections with I > 2(I) R int = 0.021 Refinement R[F 2 > 2(F 2 )] = 0.025 wR(F 2 ) = 0.075 S = 1.04 1515 reflections 116 parameters 1 restraint All H-atom parameters refined Á max = 0.88 e Å À3 Á min = À1.03 e Å À3 Table 1 Hydrogen-bond geometry (Å , ) .
O6-H1Á Á ÁO4 i 0.79 (8) 1.82 (8) 2.600 (4) 172 (7) O7-H2Á Á ÁO5 ii 0.95 (7) 1.65 (7) 2.504 (4) 149 (6) O8-H3Á Á ÁO2 iii 0.80 (2) 1.82 (2) 2.623 (4) 178 (8) Symmetry codes: (i) x þ 1; Ày þ 1 2 ; z À 1 2 ; (ii) Àx þ 1; y þ 1 2 ; Àz þ 1 2 ; (iii) x À 1; y; z.
Data collection: SMART (Bruker, 2001) ; cell refinement: SAINT (Bruker, 2001) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2011) and ATOMS (Dowty, 2004) ; software used to prepare material for publication: SHELXL97. Fe 3+ and Co 2+ etc. Mi et al., 2000; Sun et al., 2012) , herein we report the crystal structure of MnBa 2 (HPO 4 ) 2 (H 2 PO 4 ) 2 , which has been prepared under hydrothermal conditions. To the best of our knowledge, there is very scant information on manganese barium hydroxy-hydrated phosphates. This is the second hydroxy-hydrated phosphate after the compound of Ba(MnPO 4 ) 2 . H 2 O (Escobal et al., 1999) .
The title compound, MnBa 2 (HPO 4 ) 2 (H 2 PO 4 ) 2 , is isotypic to its Cd and Ca analogues (Ben Taher et al., 2001; Ben Tahar et al., 1999 & Toumi et al., 1997 . In the structure, the asymmetric unit contains one Mn atom, two crystallographically distinct P atoms and one Ba atom (Figs 1-3 ). Mn1 lies on the inversion center (1/2,0,1/2) (i.e. 2d) and adopts slightly sums of -1.63 to -1.65 u.v. require a hydrogen bond to compensate the negative charge. This is why among three oxygen atoms (O1, O2, O3) which link to [MnO 6 ] octahedra, only O2 is involved in a hydrogen bond. Due to the 6-coordinate effective ionic radius of Mn 2+ (0.830 Å, HS) is much smaller than those of Ca 2+ (1.00 Å) and Cd 2+ (0.95 Å) (Shannon, 1976) , this implies that their adopted structure type has a great tolerance for incorporating various ions and the exploitation on more diverse compounds in the future are encouraged.
Experimental
The title compound, MnBa 2 (HPO 4 ) 2 (H 2 PO 4 ) 2 was synthesized by using a hydrothermal method. Typically a mixture of Ba(NO 3 ) 2 (1.04 g), Mn(CH 3 COO) 2 . 4H 2 O (0.98 g), KBF 4 (0.60 g) and H 3 PO 4 (2 ml) with the molar ratio of Ba:Mn:P=2:2:15 was prepared, and transferred into a Teflon-lined stainless-steel autoclave (30 ml in volume), then heated to and held at 463 K for 3 days. Transparent, light pink crystals of the title compound were obtained by filtration, rinsed with distilled water several times, and dried in desiccators. Optical examination and powder X-ray diffraction (PXRD) analyses were used to identify the phases of the solid products. Scanning electron microscopy was used to document the crystal morphologies ( Fig. 4) . Chemical compositions of selected crystals were examined by use of an Oxford Instruments Energy Dispersive X-ray Spectrometer (EDX), which confirmed the ratio of Mn:Ba:P=1:2:4 from single-crystal data.
Refinement
All hydrogen positions were located from the difference Fourier map and tentatively refined without any restraint. Then a common variable was applied for the refinement of isotropic atomic displacement parameters (U iso ) of all hydrogen atoms. After refinement the bond distance of O8-H3 became improper, so soft restraints on both U iso and the bond length (d(O-H) = 0.82 (2) Å) were used for H3 during running the refinement.
Computing details
Data collection: SMART (Bruker, 2001) ; cell refinement: SAINT (Bruker, 2001) ; data reduction: SAINT (Bruker, 2001) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: DIAMOND (Brandenburg, 2011) and ATOMS (Dowty, 2004) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) . The crystal morphology and chemical composition. Upper: image of scanning electron microscopy for the crystal morphology. Down: the chemical composition of the selected crystal measured by the EDX. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
manganese(II) dibarium bis(hydrogenphosphate) bis(dihydrogenphosphate)

Crystal data
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (8) 2.600 (4) 172 (7) O7-H2···O5 iv 0.95 (7) 1.65 (7) 2.504 (4) 149 (6) O8-H3···O2 xi 0.80 (2) 1.82 (2) 2.623 (4) 178 (8) Symmetry codes: (iv) −x+1, y+1/2, −z+1/2; (xi) x−1, y, z; (xii) x+1, −y+1/2, z−1/2.
